Examination of a role for metabotropic glutamate receptor 5 in the medial prefrontal cortex in cocaine sensitization in rats.
Glutamatergic projection neurons in the medial prefrontal cortex (mPFC) are hyperexcitable in cocaine-sensitized animals, resulting in increased excitatory output to addiction-associated regions such as the ventral tegmental area (VTA) and nucleus accumbens. Evidence suggests that Group I metabotropic glutamate receptor 5 (mGluR5) is necessary for cocaine sensitization, and stimulation of this receptor in the mPFC potentially alters cell excitability directly through glutamate release or indirectly through downstream signaling cascades. Experiments in this report examined the role of mPFC mGluR5 in behavioral sensitization to cocaine. Group I mGluR agonist dihydroxyphenylglycine (DHPG) (15 nmol/side), mGluR5 antagonist 3((2-methyl-4-thiazolyl)ethynyl)pyridine (MTEP) (15 nmol/side), mGluR1 antagonist YM298198 (15 nmol/side), AMPA receptor antagonist CNQX (1 nmol/side), and/or saline were administered through cannulae implanted 1 mm above the mPFC and/or VTA in male rats. Cocaine (15 mg/kg, i.p.) was systemically administered for four consecutive days to induce sensitization and/or once on test day immediately preceding locomotor monitoring. Intra-mPFC DHPG induced an mGluR5-mediated cross-sensitization to cocaine preventable through the prior administration of an AMPA receptor antagonist in the VTA. Furthermore, mGluR5 blockade in the mPFC failed to prevent the initiation of sensitization. However, intra-mPFC injections of the mGluR5 antagonist MTEP prevented the expression of cocaine sensitization at 21, but not 7, days following daily cocaine injections suggesting a possible role for mPFC mGluR5 in the persistence of the cocaine-sensitized state. These data suggest that stimulation of mGluR5s in the mPFC is sufficient to induce cocaine sensitization and is necessary for the expression of this sensitized response.